The present study was conducted to find out the incidence of the intestinal parasites and their prevalence among the teachers, students and staffs of University of Dhaka, Bangladesh. The study revealed that the prevalence of intestinal protozoa and helminth parasites are common among the outdoor patients of University of Dhaka. A total of 350 stool samples was examined in the Pathology department of Medical Center of University of Dhaka from June 2009 to May 2010, four species of intestinal parasites were identified of which two species were protozoa (Entamoeba histolytica and Giardia intestinalis) and two species were nematodes (Ascaris lumbricoides and Trichuris trichiura). The overall prevalence of infestation was 23.14% where Entamoeba histolytica, Giardia intestinalis, Ascaris lumbricoides and Trichuris trichiura were found as 4.86%, 3.71%, 11.14% and 3.43% respectively. Highest prevalence was recorded in Ascaris lumbricoides (11.14%) and the seasonal pattern showed that highest (30%) prevalence occurred in rainy season and lowest (17.19%) in winter season. The prevalence of intestinal parasites was higher in female (30.56%) than in male (22.29%).
Introduction
Intestinal parasitic diseases are considered as a worldwide problem including Bangladesh. They have a detrimental effect on the health of millions of people every year. The prevalence of intestinal parasite in Bangladesh is quite high where infestation with protozoa and helminth parasites such as Giardia intestinalis, Entamoeba histolytica, Ascaris lumbricoides and Trichuris trichiura are major public health concern both in rural and urban areas (Saha and Chowdhury 1961 , Muazzem and Ali 1968 , Muttalib 1975 , Muttalib et al. 1976 , Islam et.al. 1975 , Chowdhury 1978 , Stoll et al. (1982 , Khanum et al. (1999 and 2001) . The first five year plan of Bangladesh (1973 Bangladesh ( -1978 reported that 64% of the children of the country suffered from intestinal parasitic infection. Khanum et al. (1999 and 2005) worked on infestation of three intestinal worms in 600 children of different socio-economic status residing in three selected rural areas. They reported single and multiple infections by a number of parasites including A. lumbricoides, T. trichiura and hookworms. The prevalence was higher among the children who used pond water for drinking and washing utensils, open field for defecation, used clay after defecation and lived in mud and straw houses.
The World Health Organization (WHO) estimated that there were around 1000 million cases of ascariasis due to Ascaris lumbricoides, and 500 million cases of Trichuris trichiura infection worldwide (WHO 1990 and Bundy et al. 1992) . On the other hand, WHO (1990) estimated that worldwide there were 1447 million and 1048 million cases of A. lumbricoides and T. trichiura infections, respectively. Children are more exposed to these soil-transmitted worms which are also associated with stunted growth (Kuntz 1960 , Ahmed 1986 , Ahmed 1989 , Robert 1990 , Rawsan 1993 , Uddin and Khanum 2008 and Khanum et al. 2010 ) and impaired cognitive functions. The high prevalence rate of the parasites was correlated with poverty, poor environmental hygiene and impoverished health services (WHO 1990 and Khanum 2006) . Dhaka, being the capital city of Bangladesh has more than 7 million people. A large part of this population resides in the slum areas with very poor living condition, where there is practically no provision for safe water supply and safe excreta disposal system. A number of studies has so far been conducted in slum areas and other parts of Dhaka city where the socio-economic condition is miserable. Low socio-economic condition, poor hygienic habits, lack of sanitary latrines and lack of health education have been found to be related to wider prevalence of different parasitic infections (Nuruzzaman and Huda 1976 , Khanum et al. 1999 and Uddin and Khanum 2006 . Children, the most vulnerable among all the members of the low-income group families are suffering from various diseases and malnutrition. The aim of the present study was to identify the prevalence of four important parasitic infections affecting staffs, students and teachers working in University of Dhaka and to understand their seasonal prevalence rates.
Materials and Methods
A total of 350 stool samples was collected, processed and prepared for both macroscopic and microscopic examinations to detect the parasitic infestation of the teachers, students and staffs who came as out-door patient in Dhaka University Medical Center. Fresh stool samples were collected and examined as quickly as possible. In case of delayed examination, formalin (10% solution) was used as preservative. The samples were primarily examined microscopically by direct smear technique and also by formal-ether concentration method (Cheesbrough 1987) . A formatted questionnaire was used to record the observations and results of the examinations of the present study. At first the selected persons were explained about the nature of the study through direct interview with each. The demographic, socioeconomic and sanitation of the household were observed and all relevant information were recorded in predefined questionnaire. The patients were then provided with clean containers for stool collection and all collected stools were preserved with 10% formalin for further examination.
In microscopic examination, saline preparation, iodine preparation and floating technique were followed (Cheesbrough 1987) . The presence of ova / cysts of protozoan parasites and eggs of helminth parasites by microscopy was indicative for the presence of adult/mature stages of parasites in the patients.
During this study, a predefined questionnaire were used to collect information concerning the lifestyle, socio-economic status, knowledge level of the patients and personal hygienic practices followed by the individuals who were included in the study.
Results and Discussion
Out of 350, only 81 (23.14%) were found as positive cases for helminth and protozoan infection among the Teacher, Students and Staffs at Dhaka University Medical Center during the study period. The comperative analysis indicates that protozoan infection was higher than helminth infection in studied population (Fig.  1) . Out of 350 only 17 were positive for Entamoeba histolytica and prevalence of infection was 4.86%, 13 were positive for Giardia intestinalis and prevalence of infection was 3.714 %. The highest rate of infection (11.142% ) was recorded with Ascaris lumbricoides where 39 cases were found to be positive. The lowest prevalence rate was recorded in Trichuris trichiura with only 3.43% positive cases (Table 1) . The seasonal prevalence of different gastrointestinal parasites were investigated during the study period. Table 2 shows the prevalence rates of different parasites over three seasons namely winter, summer and rainy season. The sample size in different seasons were different and the difference in prevalence was recorded. Graphical representation of the same data ispresented in Fig. 2 . The highest prevalence of E. histolytica was 7.33% and 5.33% of G. intestinalis in rainy season. The prevalence of A. lumbricoides was highest (15.33%) in rainy season while that of T. trichiura was (4.69%) in winter (Table 2 and Fig. 3 ). The monthly variation in prevalence of intestinal parasites was also analyzed during this study. The prevalence of infection was highest (66.67%) in staffs group during October, 2009 and absence of positive cases was observed in teacher group in a number of months. However, the students group had the highest (33.33%) prevalence rate recorded in September, 2009 and lowest (7.14%) in March, 2010 of the following year (Table 3) . Helminthic infection specially soil transmitted nematodes are major health problem in this country. Many factors like, poor hygienic habits, poor standard of living, lack of health education, ignorance, poverty, poor socio-economic conditions are some of the many reasons behind high prevalence of parasitic infections in Bangladesh. Previous investigators have shown that intestinal parasite is a major health problem in our country and present data also support this statement.
During the present study, helminth infection was recorded to be higher compared to protozoan infection. This condition usually contributed by different level of environmental conditions which facilitate the transmission of the infective stages of the parasites. The seasonal prevalence was also informative to predict any possible rise of infection in any specific time of the year. This information will be useful for the medical facilities to be prepared with the necessary medications or planning the control of programs. Dhaka University is the largest University of the country and has high number of employees. Some of them live in good accommodations while many minimum-paid employees live in places near slums and they might not have access to clean drinking water or food. Therefore they are more prone to suffer from different intestinal parasites. This could be an important observation from the present study as it was found that staffs were having high infection rate over the years. The students' accommodation is also not very clean as suggested by the significant infection in different times of the year. The teachers are usually economically more stringer group out of the three groups in the study. They have comparatively better accommodation and therefore have less infection rate. One other issue could be that as the teachers have financial capacity, many of them may not be visiting the Dhaka University Medical Centre, rather visiting any good and modern hospitals located in Dhaka. Therefore these cases might not be available for analysis during this study.
The gastrointestinal parasitic infestation is a common public health problem in Bangladesh. Though clinically very small number of parasitic infestations are manifested, but this should be considered as the tip of iceberg. The prevalence of helminthiasis and protozoan infestivity is rampant in Bangladesh, which is leading to a cumulative economical loss of the country. The present study was carried out to find out the incidence of parasitic infections among the selected patients visiting the Dhaka University Medical centre. However this study is concentrated on only four parasites while one would expect many other protozoans and helminthes prevalent in the same community.
Further epidemiological study is essential to understand the distribution of different other parasites throughout the country and mass campaign is necessary to develop awareness among different communities to combat this infection which has considerable economic significance.
